Polyamine biosynthesis in Cryptosporidium parvum and its implications for chemotherapy.
This study demonstrates that polyamine biosynthesis in Cryptosporidium parvum occurs via a pathway chiefly found in plants and some bacteria. The lead enzyme of this pathway, arginine decarboxylase (ADC) was sensitive to the specific, irreversible inhibitor DL-alpha-difluoromethyl-arginine (IC50 30 microM), and intracellular growth of C. parvum was significantly reduced by inhibitors of ADC. No activity was detected using ornithine as substrate, and the irreversible inhibitor of ornithine decarboxylase, DL-alpha-difluoromethyl-ornithine, had no effect upon ADC activity or upon growth of the parasite. Back-conversion of spermine to spermidine and putrescine via spermidine:spermine-N1-acetyltransferase (SSAT) was also detected. Compounds such as his(ethyl)norspermine, which have been demonstrated to down-regulate SSAT activity in tumor cells, were synergistic in the inhibition of growth when used in combination with inhibitors of the forward pathway. Thus, C. parvum differs fundamentally in its polyamine metabolism from the majority of eukaryotes, including humans. Such differences indicate that polyamine metabolism may serve as a chemotherapeutic target in this organism.